Abuse-Deterrent Opioid Formulations: Pharmacokinetic and Pharmacodynamic Considerations.
Abuse-deterrent formulations (ADFs) are technologically sophisticated pharmaceutical formulations that impede manipulation and extraction of opioids and/or provoke unpleasant effects when they are taken in excessive quantity. This is implemented by creating physical barriers, inseparably combining the opioid with an opioid antagonist or adding aversive agents to the formulation. These pharmaceutical changes may potentially alter the pharmacokinetics and consequently the pharmacodynamics of the opioid. In this review, comparative evidence on pharmacokinetic differences between abuse-deterrent and classical formulations of the same opioids is summarized; furthermore, pharmacodynamic differences, with a focus on analgesia and abuse-related symptoms, are addressed. Most of the 12 studies comparing opioid pharmacokinetics have judged the physically intact ADF as being bioequivalent to the corresponding classical formulation. Pharmacokinetic differences have, however, been reported with physically manipulated ADFs and have ranged from moderate deviations from bioequivalence to complete changes in the pharmacokinetic profile (e.g. from a sustained-release formulation to a fast-release formulation). Pharmacodynamic effects were assessed in 14 comparative studies, which reported that intact ADFs usually provided clinically equivalent analgesia and clear advantages with respect to their addiction potential. However, withdrawal symptoms could be induced by the ADFs, although rarely and, in particular, when the ADFs had been physically altered. This evidence suggests that opioid ADFs are a working concept resulting in mostly minor pharmacokinetic and pharmacodynamic differences in comparison with classical formulations; however, they may deviate from this equivalence when physically altered.